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Specification 

1. Title of Invention 

MOS TRANSISTOR 

2 . Claims 

A MOS transistor having a pair of opposed gate electrodes 
with a semiconductor layer interposed therebetween, 

wherein said semiconductor layer has a film thickness of 
100 nm or less. 

3. Detailed Description of Invention 

[Field of Industrial Use] 

This invention relates to a MOS transistor having a pair 
of opposed gate electrodes with a semiconductor layer 
interposed therebetween. 
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[Summary of Invention] 

In the present invention, in a MOS transistor having 
a pair of opposed gate electrodes with a semiconductor layer 
interposed therebetween, said semiconductor layer has a film 
thickness of 100 nm or less, whereby a mobility can be 
drastically increased with no change of a gate input 
capacitance . 

[PRIOR ART] 

In the prior art, in general, as a MOS transistor of this 
type , a both gate MOS is known , in which a thin film semiconductor 
layer of about 3000 to 5000 nm is interposed between a pair of 
opposed gate electrodes . 

[Problem to be solved by Invention] 

However, the mobility of the conventional MOS transistor 
or this type is called a surface mobility- As can be seen from 
the conduction band bottom energy potential Ec of the band 
diagram in Fig. 4, the band is bent, the cannel as an electron 
path is localized and narrowed at the surface, and it causes 
problem that the mobility U is small due to the large 
scattering of electrons on the free path. 

The present invention was created in view of these 
conventional problems and is aimed at obtaining one MOS 
transistor having a large mobility. 

[Means for Solving the Problem] 

In the present invention, in a MOS transistor having a pair 
of opposed gate electrodes with a semiconductor layer 
interposed therebetween, said semiconductor layer has a film 
thickness of 100 nm or less. 

[Effect] 

Since the semiconductor layer has a film thickness of 100 
l± m or less, due to the mutual action of the pair of gate 
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electrodes, the energy level Ec at the conduction band bottom 
of the semiconductor layer is made lowered and the channel is 
made broadened. As a result, the scattering of free electrons 
on the free path is reduced and the electron mobility U is 
increased. 

[Embodiment ] 

Hereafter, the MOS transistor of the present invention 
will be explained in detail in conduction with the embodiment 
shown in the figures. 

Fig.l shows a schematic cross sectional view of the MOS 
transistor of this embodiment. The reference numeral 1 shows 
a MOS transistor. In the MOS transistor 1, a second gate 
electrode 3 is formed of polycrystalline silicon over a quartz 
substrate 2. A gate insulating layer 4 made of Si0 2 is formed 
on an exposed surface of the quartz substrate 2 and the second 
gate electrode 3. An active layer 5 is formed as an ultra thin 
film (100 nm or less) on the gate insulating layer 4 over the 
second gate electrode 3. An N+ impurity is added by ion 
implantation to both side portions of the active layer 5 to form 
a source region 5A and a drain region 5B. 

Further, over the active layer 5, a first gate electrode 
7 made of polysilicon is formed via a gate insulating layer 
6 made of Si0 2 . Further, in the present embodiment, the distance 
between the active layer 5 and the second gate electrode 3 is 
longer than the distance between the active layer 5 and the first 
gate electrode 7 and a work function of the second gate electrode 
3 is set to become small. 

Moreover, in diagram, 8 is a gate insulating layer made 
of Si0 2 as well as the gate insulating layer 6, also 9A and 9B 
are taking electrodes formed of aluminum, and are connected with 
a source area 5A, and a drain area 5B respectively. 

In the present embodiment, as described above, it was 
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confirmed that the mobility H is remarkably large by making 
the thickness of the active layer 5 100 Mm or less. 

Fig. 2 shows the relationship between the film thickness 
of the active layer 5 and the drain current in the MOS transistor 
of the present embodiment. In this graph, A indicates the case 
using only the first gate electrode 7, B indicates the case using 
the second gate electrodes 3, C indicates the case using both 
of the gate electrodes 7 and the gate electrode 3 , and a drain 
current of C is larger than the sum of A and B under the active 
layer 5 with 100 nm or less film thickness . Precisely the current 
flows, which is larger than the sum of current flowing in the 
channel generated in the active layer 5 by only the first gate 
electrode 7 and in the by only the second gate electrode 3 , and 
this is indicated that the mobility tt of the channel increases 
by the mutual action in the electric field of both electrodes 
7 and 3. 

Based on, the band" diagram in Fig. 3, it is shown that, 
the line showing the energy level Ec at the conduction band 
bottom of the MOS transistor concerned the present embodiment, 
approaches a Fermi level Ef (indicated as a broken line), and 
a curve line is flat so that the mobility u and the mutual 
conductance gm increase. Ei in Fig. 3 and Fig. 4 indicates a 
central of a forbidden zone. 

Further, in above embodiment, the distance from the 
active layer 5 is made longer by comparing the second gate 
electrode 3 to the first gate electrode 7 to set the input 
capacitance small, and the input capacitance has similar input 
capacitance which the ordinary gate electrode is one. 

Thus, as explained the embodiment, various designs, 
alternations, and the others are possible, for examples, even 
if the distance from the first gate electrode 7 to the active 
layer 5 (the thickness of the gate insulating layer 6) and the 
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distance from the second gate electrode 3 to the active layer 
5 are same, naturally the mobility tt can be increased as well 
as the above embodiment . 

And, in above embodiment the active layer 5 is made of 
polysilicon, and it is possible to be made of single crystal 
silicon . 

[Effect of Invention] 

Obviously from the above explanation, in the MOS 
transistor concerning in the present invention, a semiconductor 
layer sandwiched by the pair of opposed gate electrodes has a 
film thickness 100 nm or less whereby it is possible that the 
mobility H is increased remarkably and it has the effect that 
as like LSI is expected to become more speedy. 

[Simple explanation of Diagram] 

Fig.l is a sectional view showing the embodiment of a MOS 
transistor of the present invention. Fig. 2 is a diagram shown 
the relationship between the film thickness of the active layer 
and the drain current of the present invention. Fig. 3 is a band 
diagram showing the energy state of the MOS transistor of the 
presence invention, and Fig. 4 is a band diagram showing the 
energy state of the prior example. 

1 • * * a MOS transistor, 3 , 7 • • • a second and a first gate electrodes 
5 • • • an active layer 
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